Gene disruption by regulated short interfering RNA expression, using a two-adenovirus system.
Specific gene ablation by RNA inference (RNAi) involves the binding of short interfering RNA (siRNA), 21 to 22 nucleotides long, to complementary mRNA sequences, leading to sequence-specific posttranslational gene silencing, thus providing a powerful tool for studying gene function with potential therapeutic applications. Here we describe the development of a two-vector adenovirus system for efficient, tightly controlled hairpin siRNA expression (shRNA). Regulated expression of the shRNA is conferred within an adenoviral vector by a modified RNA polymerase III promoter containing a Tet operator element adjacent to the transcription start site. In the presence of the tetracycline repressor protein (TetR), encoded in a second adenovirus, shRNA expression is repressed. Addition of tetracycline abolishes TetR binding, allowing shRNA transcription to proceed, and leading to reduced mRNA and protein expression. Here we establish the efficacy of this system by delivering siRNA targeted against the transcriptional coactivator p300. Our results show tetracycline-mediated inhibition of p300 mRNA and protein accumulation in the presence of both viruses, but no effect in the absence of antibiotic. Regulated adenoviral shRNA vectors offer the advantages of being able to infect a wide array of replicating and nonreplicating cells and of allowing temporal control of gene silencing.